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This circular is one of a series:of reports on coal mining methods and 
costs thich are being prepared by the U. S. Bureau of Mines for the purpose of 
making available to those interested in the industry a knowledge of the mining 
methods emloyed in mines where mechanical and hand loading is practiced and the 
cost data on the several operations pertaining to the removal of coal from the 
forcing faces and its transportation to the tipple for loading into railroad cars. 


Tae methods employed are influenced by the natural local conditions with 
respect to the thickness and character of the coal beds and the overlying strata, 
the means employed for roof support and its control, and the disadvantages inci- — 
tent to the development of mines in thin coal beds. | 


Mining costs are governed to a great extent by the selection of the mining 
nevhods. best idapted to the natural physical ccuditions of the property. 
; ‘this paper presents a detailed description of the mining methods employed, 
“© equipment used, and the results obtained in the operation of five mines work- 
"ng the thin coal beds in western Pennsylvania, ‘The product is supplied to the 
“pen markets for domestic, commercial, and railroad fuel purposes, 
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HISTORICAL 


The five mine plants described in this paper were opened and put into 
operation between 1910 and 1926, since wnich date 12,961,450 tons of coal have 
bean produced up to and including 1928, | 


The Upper and Lower Freeports and the Lower Kittanning coal deds which are 
being mined at these properties’ have heen mined for 50 years by numerous small or 
wagon mines in this district. The mature and quality of the coal, therefore, was 
well known prior to the develoouent of this group of commercial mines, 


GEOLOGY AND TOPOGRAPHY 
A typical section. of the geological measures is shown in Figure l. 


The coal beds worked are members of the Allegheny Beep. of the Carboni 
ferous Age, of which the Upper Freeport coal bed is the top member and lies 59 
feet above the Lower Freeport and 218 feet above the Lower Kittanning in the dis- 
trict in which these mines are located, The overburden involving roof-control _ 
problems in the Upper and Lover Freeport beds is composed chiefly of members of 
the Conemaugh group, which consists of shales, sandstones, and limestones; ue 
outstanding member of this group is the Mahoning sandstone which is 40 feet. 
thick and lies 15 feet above the Upper Freeport. coal bed. The roof-control . 
problems of the Lower Kittanning bed are chiefly induced by the strata forming th 
Allegheny group which is composed of several thick beds of shale and sandstone an 
thin beds of limestone with several thin coal beds, This group of mines 
Constitutes five surface plants, each of which is provided with tipple facilities 


The elevation at the various mines is between €00 andl, 400 feet AT. 
The topography of the district is decidedly hilly; small narrow valleys offer 
access to the coal beds by drifts. 


CHARACTER OF COAL BEDS AND OVERBURIEN 


Figure 2 shows detailed sections of the coal beds worked at the various 
mines, 


The Upper Freeport bed, which is idee mined at plants No. 1, 3, 4, ands 
varies from 35 1/2 inches in thickness at No. 4 to 46 1/2 inches in thickness at 
No. 3, At No. 1 plant it is 40 inches thick and has no binders or partings. At 
No.. 3 plant it. has a number of partings, and in ascending order consists of coal 
22 inches, sulphur band 1/2 inch, coal 12 inches, sulphar 1/2 incn, coal 6 inche: 
shale 11/2 inches, coal 4 inches, sohbet 


At No. 4 plant the Upper Freeport bed is 35 1/2 inches thick with a ‘band 
of sulphur ‘1/2 inch thick 15 inches from the bottom, 


At No. 5 plant the bed worked is 36 1/2 inches. thick, made up as follows 
in ascending order; 3 inches of coal on the bottom, 11/2 inches of shale binde 
13 inches of coal, 1 inch of shale binder, and 18 inches of coal; over this bed 
is a sandstone roof, 
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Figure 1.— Generalized geological section in 
central Pennsylvania district 
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Figure 2.— Typical cross sections of the coal beds 
mined at five mines 
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The Lower Freeport coal bed is mined only at the No. 4 plant where it is 
0) inches thick and divided by a bed of fire clay 5 inches thick 3 inches from the 


bottom. This bed is irregular in this district and is workable only in a few 
places. 


The Lower Kittanning coal bed is the most uniform of the three beds and is 
being mined at plants No. 2, 3, and 4, At No. 2 plant it is 42 inches thick, and 
has a l-inch shale binder 33 inches from. the bottom with a 6 inch bed of bony on 
the top of the bed, At No. 3 plant it is 41 inches thick, with a l-inch shale 
diner 28 inches from the bottom and is overlaid with a black slate roof. At No. 4 
plant it is 41 inches thick, with a shales binder 26 inches from the bottom and a 
§inch bed of bony on the top. Numerous sulphur streaks are found in this bed, 
usually near the bottom and above the binder, which at times makes the drilling for 
shot holes difficult due to its being irregular. Sometimes several holes have to 
te started before it is possible to get one in the desired position. The face _ 
slips of the coal beds run about N. 20° BE. While these beds are present in the 
sale geological section of the rock measures, at present no two beds are operated 


superimposed, hence the mining in one bed has no effect on the Workings in an | 
overlying bed, | 


Immediate Roof.- The immediate roof of the Upper passoeet is a gray shale 
varying in thickness from a few inches to 15 feet, with an average thickness of 
about 10 feet. Above this gray shale is the Maltoning sandstone, the breaking and 
control of which forms the problem in pillar and long-face operations. 


The immediate roof of the Lower Freeport codl is a gray sandy shale at 
some places 20 feet thick, and above which is a bed of sandstone about 30 feet 
thick, The roof measures give rise to no special pao in pillaring or in 
long-face work, : 


A black shale 20 to 40 feet thick forms the immediate roof of the Lower 
Kittaming bed and ig easily controlled, However, small areas are found where a 
gfay sandstone ranging from a few inches to several feet in thickness is found 
rich makes a roof difficult to control. ‘These areas are few and do not have a 
great influence in the. choice of mining methods or the cost of mining. 


Floor.- ‘The floor. under these coal beds is a hard fire clay from 3 to 5) 
feet thick and shows no signs of heaving. 


Cover.~ The cover over the coal beds varies from a few feet at the entrance 
of the mines to 400 feet under the highest points of the hills, with an average 
tnickness of approximately 125 feet over the operations. 


Faults and Dip.- There are no displacement faults in the coal, but ectaat 
Tolls are encountered where the grade on the haulage entries will be 5 per cent for 
stort distances and then graduate to normal, which is ene 2 per cent to 
the southeast. | | 
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Water,- The mines may be termed dry; the little water encountered is in 
the local depressions, from which it is removed by a small gathering pump. The 
water, however, has an acid reaction, 


Gas.~ Due to the light cover and outcrop workings no gas pressure has been 
encountered in any of these mines. On the property mumerous gas wells have been 
drilled to a gas sand approximately 1,000 feet below the Lower Kittanning bed. 
These wells nave been located and sealed ty a special method adopted by this 
company. 


PROSPECTING, EXPLORATION, AND SAMPLING 


Tne property was well prospected by a number of small mines operated at 
intervals for 50 years previous to the onening of these mines. The quality of the 
coal, therefore, was well known, Since acquiring the 30,000 acres on which the 
company has mining rights, 551 diamond and chum drill holes have been put through 
the coal measures, the findings of which have checked well with the present work- 
ings, Average analyses of the various coal beds are as follows: 


Per cent 
MOVSUUTC® 650d eee dleraees 1 
Volatile matter ......... 54-37 
Fixed carbon ........- san 52-56 
BBD bce c:6:60o-wiaie oie ar Sislae x 6-10 
SULDOUN «5 duct cntmecaadses 14-3 


METHODS OF DEVELOPMENT AND MINING 


The coal beds which crop out on the hillsides are being worked by drifts. 
Electric locomotives deliver the coal from the mine workings to the tipple; in 
some instances a long surface haulage is necessary, 


Tipple.- The ticnles and preparation plants are of steel and wood constru 
tion with corrugated sieel siding. They are. equipped: with screens and picking 
tables for sizing and cleaning the coal for domestic, commercial, and railroad fu 


Method of Mining.- The general plar of development has been on the room- 
and-pillar panel method (fig. 3). Four entries are driven in from the surface 10 
feet wide and 6 feet 6 inches high on 50-foot centers with a barrier pillar of 75 
feet on either side. From these entries at intervals of 2,000 feet, four face 
entries are turned at right angles on each side on 50-foot centers with a 75-foot 
barrier pillar for protection, From the face entries at intervals of 550 feet, 
pairs of butt entries are turned on 50-foot centers and driven through to the ne: 
face entries, from which rooms 30 feet wide on 50-foot centers are turned on bot! 
sides as the entries advance. Room necks are 10 feet wide and 16 feet long. The 
rooms are 2o0 feet long and are holed-through to the corresponding room on the 
next butt entry. When the rooms are driven the desired length, the pillar is 
immediately withdrawn by making cut-throughs 20 to 24 feet wide, leaving for 
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Figure 3.— Typical development of the mines 
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Figure 5.— Saw-tooth method of mining, using scraper loader 
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Figure 7.— V-face method of mining with scraper loader, equal faces 
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Figure 8.— bongwail mining with scraper loader 
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Figure 9.— Position of anchor for rope sheave at face of entry 
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protection a stump 4 to 6 feet wide, which is taken out by pick work as shown in 
Figure 4 Owing to the easy manner with which the roof is controlled, no effort 


is made to carry a uniform breakline;. severai pillars often are taken out without 
the occurrence of a foof fall. 


In the saw-tooth method the gateways are driven 100 feet apart and are 15 
teet wide and 250 feet long; a face is then made at an angle of 20 to 45° and 
connected with the next gateway. This block is then loaded out by. means of a 
scraper, which pulls the coal to the loading point on the entry as shown in 
Figure 5, This method is being worked successfully. The say-tooth method is used — 
in the removal of the entry chain and barrier pillars as shown in Figure 6, 


In the V-face method (fig. 7), the gateways are driven the same as in the 
saw-tooth method, then two faces are made at angles of 45° with the gateway and 
connected with faces in the next gateway. The faces have the shape of an inverted 
Yon the solid block of coal to be worked back to the entry; these faces are about 
60 feet lorg on either side of the gateway. While the coal is being loaded out by 
the scraper leader on one side, the other face is being cut and blasted so as to 
have a continuous loading operation during the shift. This method is being 


abandoned because of the difficulty encounter in ventilating the faces wnen a 
fall occurs. 


| In the longwall block method, gateways are driven 200 feet apart ; a face 
is then made by connecting the two gateways, and the block of coal is taken out by 
retreating towards the entry, as shown in Figure 8. 


The gateways for mechanical loading are driven by the aid of a scraper 
loader. An anchor for the rope sheave is used a;.the face of the entry, and Coe 
anchor and sheave are placed in the kerf before the coal is blasted (fig. 9). 
get the scraper into the coal by this means, a a part of the coal shot down mst “ 
first shoveled into the scraper. 7 


Mining,- All the coal except the small stumps left for sieslaabiek in the 
room pillars is mined by electrically driven machines of the shortwall type. 


there are 66 of these machines nee” with 6 iailesaii cutter bars at the five - 
mines. 


The following table shows the aber of mining machines at each ee and 
the average daily tonnage produced: per machine; 


Number of mining machines at each plant and average 
daily tonnage produced per machine 


Average No, ma- Daily 
Plant j chines tonnage -. 
employed per machine 
1 -190, 969 94.720 
2 179 ,946  §5.2 
3 244.337 94,155 
4 281 ,567 64, 43 
2) 33,396 50.3 
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Drilling and Blasting.- The shot holes for breaking down the coal are 
drilled by the miner with post augers in the hand-loading sections, and by one of 
the crew, vsing an electric drill, in the mechanical-loading sections. The augers 
are 1 3/4 inches in diameter, and the holes are drilled 4 to 6 inches. shorter than 
the mining, In the rooms and entries three shot holes are placed as indicated in 
Figure 10. In the rooms (figs. 10-A, B) two rib shots are placed about 9 inches 
from the roof and 1 foot from-the rib, and the center or breaking-in shot hole is 
placed near the center of the face and abcut 9 inches from the roof.» All these 
shot holes are inclined so as to nit the roof at the end of the hole, on account 
of the tendency of the coal to stick to the roof. The center shot is fired first, 
using 2 to 2.1/2 sticks of pellet powder or 11/2 to 2 sticks of permissible 
explosive, After the coal from the center shot is loaded out, the rib shots are 
fired, using 1 to 21/2 sticks of pellet powder or permissible explosive. | 


In the long faces where the coal is loaded mechanically, the shot holes 
are spaced 6 feet eyart, alternately placing them in the center of the bed and 9 
inches from the roof, as indicated in Figure ]0-C. One to two sticks of explosive 
are used in these holes according to the work to be accomplished. The snot holes 
are all tamped with clay and fired electrically by the miners. 


fe The preparation of a good-sized clean product has had to be given dajor 
poneeasration at these plants which are wor'cing in thin beds where streaks of sul- 
phur and binders occur. Since mechanical loadirg has been the practice, no con- 
siderable improvement has been noticeable either in size of product or in freedom 
from impurities over the hand-loading methods, and this fact is due to the maoue: 
and. consideration being given to the proper blasting of the coal. 


“During 1928, 186,043 pounds of pellet  %Jasting powder and permissivle ex- 
plosive were used to vroduce 930,215 tons of coal, thus RHONA that 5 tons o 
eae. were produced per pound of explosive. | 


7 Rooms and Pillars.- Rooms 30 feet wide are developed by advancing on the 
face cleats of the coal. No floor or roof is taken down for increased height 
either in rooms cr pillars. As shown in Figure 4-A, the pillars or ribs are with 
drawn by making cuts 20 to 24 feet wide in the rib, leaving a stump 4 to 6 feet 

- next to the gob for protection. The ribs are 20 feet thick. When the cut-throug 
is made, the stump is then removed by pick work, This sequence is carried out 
until the room neck is’ reached. In places where the ribs are recovered by hand 
mining, no stump is left, and the pillar is worked off in l2-foot blocks on the e 
This is anown as the poe method, as shown in aaoure ils 


} Entries.- Entries 10 feet Wide are advanced: on the face or butt slips, a 

_ @ scraper loader is used for the loading. ‘The scraper hoist is set up in the la: 
bréakthrough so that the cars can pass through the breakthrough to the loading 

point.. The work is concentrated on one entry until it reaches the required dis- 
tance for another breakthrough, and then the operations are transferred to the 

other entry; while 3 feet of roof is’ being taken down for head room by a crew of 
four men, four cuts, or 24 feet of advance a shift, are made in an envy: The 


“- - @rewis a on a oes basis. 
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Figure 10.— Position of shot holes. A and B, Kooms 30 feet wide; 
C, faces 60 to 20° foot long 
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In the recovery of the entry pillars a V-face is made, anda scraper | 
later is used (fig. 6). This work has been very successful, insomuch as a better 
recovery of the coal has been made at a lower cost, © 


Loading.- During 1928; 173,375 tons of coal, or approximately 23.5 per 
cnt of the coal produced in four of the five mines under consideration, were 
leafed mechanically, This may be termed an experimental period, Six men formed a 
crewand cut, blasted, and loaded from 80 to 120 tons per shift on cortract work, 
paldon a tonnage basis. During this same period 756,540 tons were hand-loaded 
adpaid for on a tonnags rate, 


The following table gives the number of tons hand and mechanically loaded 
during the year 1928: 


Tonnage loaded mechanically and by hand during 1928 


| No. mechan- Percent- Percentage 
Mine ical load~ | age of — of coal me- 
tonnage chanically 


loaded 


1 | 190,969 | 190,969 

2.| 179,946°| 141,251 21.50 

3 | 244:337 | 200,439. 18.00 

4.| 281,567 | 212,883 24,39 
e, 4 11.300 — 66.16 


33,396 — 


Deadwork.— The two principal items under the ‘heading of deadwork are the 
additional coupensation paid for narrow work, =nd the necessity of'taking dow 3 - 
feet of roof.for headroom in all entries and zir courses. ‘This work is performed 
by the miners and is paid for on a yardage basis converted’ to the tonnage rates. 
Extra compensation tn addition to the tonnage rate is also paid wnere the miner 
nandles the cars to and from the butt entry to the room or pillar face. 
P 7: ne | 
The items of deadwork necessary for the miner to perform and which are in- 

Cluded in the mining or loading rate are drilling, blasting, and cleaning the coal 
of sulphur streaks, binders, and other impurities, which is the general practice. 

8 also involves the care of the roof and its support in working places, and the 


‘laying of track, except the curves and switches, 


; Timbering,~ The immediate roof consists of shale several feet thick and 
om™8 & good roof over the several mines, Where roof support is necessary on the 


Raulageways it is furnished by 6 by 8-inch square timber, but in the five mines 


‘ttle Toof support is necessary on the entries or haulageways. 


' A definite system of roof support has been adopted for rooms, pillars, and 

Ong faces, as shown in Figures 4, 8, and 11. In rooms 30 feet wide, five rows of 

oe are used: the first row is placed 10 feet from the rib on the track side, 

t 1, spaced 4 feet apart and on 4-foot centers, are carried to within 6 feet of 
face before blasting, as shown in Figure 11. In the pillars two rows are 
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carried, one on either side of the track and on 4-foot centers. In the long faccs 
one row of posts is used, each cut placed on 4-foot centers. Where a local bad 
roof condition is encountered, additional posts are placed to the best advantage. 


Good cap pieces of varicd sizes are used on all posts, and the posts are a 
good quality and not less than 4 inches in diancter, 


During 1928 the timber used for roof support at the various mines was as 
follows; 


Timber used for roof support at the various mines 


Entry support Tons | Total 
No. posts Length - legs and cross- | per | linear |linear 
bars 6"x6'"xg! post | feet 
9 


L 190 ,969 
Z 179 , 946 
3 244 , 337 5. 00 195,890} 1.20 
4 _| 281,567 4.00] 230,350] 1.22 
5 35,3596 1.08 


Haulage.- Mine tracks, size of trip, and equipment have been standardized. 
A track gauge of 42 inches is used. ‘The standard radii of curves and switches are 
70 feet for a No. 3 frog on main haulage, and 17 feet for a No. 1 1/2 frog on roon 
turnouts curves, 


Rails are 75 and 40 pounds on the main haulageways, 30 pounds on the butt 
entries, and 16 pounds in rooms. Ties 5 inches by 6 inches spaced on 2-foot 
centers. are used on the main haul and butt entries, while steel ties are used in 
rooms. The tracks are kept clean, well graded, and on the center line of the 
entries, thus insuring good haulage. 


The cars are delivered to the room necks by gathering locomotives where 
hand-loading is the practice, From this point they are taken to and from the faca 
by the. ant who is paid extra compensation for this work. 


Where ne chanveal loaders are used, the cars are delivered to the loader ix 
trips of 12 cars; as the cars are loaded they are moved away from the loader by a 
small hoist set up for that purpose, and so arranged that when the locomotive 
arrives with a trip of a there is an equal number of loads to be taken away 


At the several mines there are 45 locomotives in operation on the various 
nauiaess systems. The following table shows the number and size of the locomotive 
at the various mines with the’ average nee of tons hauled daily per locomotive 
during 19283 


6069 re met PS a 


Inf, Cir. 6151 


umber , size, and average daily haulage of locomotives 
at the various mines 


No. of Average 
loco- daily ton- 
mo- , Gathering nage yer 
Mine tives 20-ton 15-ton 8-ton 3 1/2 ton locomotive __ 

1 8 142.9 

2 le 85,2 

3 10 117.7 

4 13 114.8 

5 2 100.6 


The 20-ton locomotive at No. 3 mine, the 15-ton at No. 2, and some of the 
8-ton locomotives at Nos. 1, 2, 3, and 4 are used as main-haul locomotives; the 
others are used on butt and face entries, while at No. 5 mine the 3 1/2-ton loco- 
motives deliver their trips to the outside. 


Owing to the peoreanieation of the haulage system incident to changes in 
methods of mining, an exhaustive study of the er methods in use at these 
mines was not made, 


In addition to the coal hauled by the locomotives, an average of 100 to 18C 
cars of refuse were hauled daily during the year at the four larger mines. 


Mine cars.- The. following table gives the number and capacity of the mine 
cars at each plant. 


Number and size of mine cars used at the various mines 


Wooden cars, Steel cars, Steel cars, 
1 1/2-ton 2 1/2-ton | . 3 1/2-ton 7 
Mine Canacit  capacit | Capacit Total 

1 600 600 
2 325 320 
3 200 500 
4, 750 750 — 
5 69 60 


Wooden mine cars of 1 1/2-ton capacity with end gates and solid bearings 
heretofore have been the standard, but. with the introduction of mechanical loading 
the necessity for a larger mine car was seen; a steel car of 21/2 and 3 1/2 ton 
Capacity is now being furnished, equipped with brakes and Timken bearings. 


Ventilation.- The ventilation is supplied at the various mines by 


electrically driven fans. The following table shows the type of fan used, quantit; 
of air delivered, and the water gauge in inches: 
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Ventilation at the various mines 


Wate1 | Total 
a gauge , Quantity of quantity 
Plant Bed and tise ‘of fan inches air per mimite or air 
(- 8 ft, Sirocco | 1-1/2 200 ,C00 
1 | U. Fe. ( 6 ft. Disc 1 45 ,000 a 
( 6 ft. Disc 4q 45 ,000 290 ,000 
2 tx, .& 8 ft. Jeffrey 1-1/2 200 ,000 
coe C6 ft. Dise~ oe 45 ,000 245 ,000. 
L. Ke 8 ft. Jeffrey 1-1/2 200 ,000 
3 U. F. ( 6 ft. Dise 1 45 ,000 
: ( 6 ft. Dise 7 45 000 290 ,000 
L. K. 7 ft. Robinson Dp 300,000 
4 L. 3. 8 ft.. Jeffrey 1-1/2 200 ,000 
U. 7. 8 ft. Disc | 90 ,000 590,000 
5 U, F, 6 ft, Disc ee l 


45 .000 45 000 


There isa good supoly of air at the working faces. 


Blower fans with flexible tubing are used to force the air to tne face 
while driving the gateways in the mechanical loading sections, The chief dis- 
advantage in the V-face operations, which are now being abandoned, was the 
difficulty encountered in ventilating ths faces after a fall of roof, 


| Stoppings are constructed of coal, si:c:, and cement, and some are made of 
brick laid up in mortar, Overcasts have been constructed with brick side walls 
and brick laid on the flanges of T-rails for the tops. Doors are constructed of 
1 by 12 inch lumber doubled and hung to clo se with the air current, 


Power and Voltage. - Purchased power is favnisned to the several mines in 
2,300 volts a.c. units, where it is converted into 250 volts 4. Co, whica is the 
voltage used on all undereround electrical Sgatpie ny. 


The following power was consumed at the aces mines ‘during the year 1925 


pease Consumed at the various mines, 1928 


~ Kilowatt—-hours . Tons 
Mine consumed produced 


Kilowatt—-hours 
per ton produced 


1 1,231 ,580 190,969 6,449 
2 1,628,900 179,946 9,052 
3. 2,096 ,925 244,337 8,582 
4 2,564,810 + 231,567 9,109 
5 22 6.770 


6 100 33,396 
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Contract and Bomus. Wage Systems.— The 'November, 1917, scale of wages" is 
being paid all employees, The miners are paid on a per-ton basis, plus a yardage 
rate for narrow work and brushing roof for headroom, as discussed under "Deadwork." 
He supplies the explosives required for blasting coal and roof, which is purchased 
from the company at cost. Cutters are paid on a tonnage basis. Day men are naid 
ata daily rate, 8 hours constituting a day's work. Supervising officials are 
paid on a monthly basis. some contracts are let to cfews of men in the mechanical- 
loading: sections. In these cases the crew consists of from four to seven men who 
cul, blast, timber, and scrape the coal into the mine cars and do all the work 
incidental to delivering the coal from tne face into the mine cars on a tonnage 
basis, 


No bonus system is oe vogue at these Proyeok ont a plentiful epply of 
good labor is available, 


Percentage of Coal Recovered.=~ It is estimated that 90 per ecu: of the coal 
is recovered under the room-and-pillar method of working and 98 per cent.in eae 7 
long-face or mechanical-loading sections. | = 
SUMMARY OF COSTS AT FIVE MINES IN CENTRAL PENNSYLVANIA - 
Tons Mined and Hoisted Duri eriod.=~ During the year 1928, 930,215 tons 


of coal were produced, 173, are tons of which were loaded mechanically and 756, ee 
ao were hand loaded, s : 


Mining Method.- The mining methods employed xere the room-and-pillar, saw- 
tooth, V-face, and long-face panel method. | 


Mining costs per ton expres70( in pey — 


Labor | Total 
Mining o1.77 
Deadwork 5.17 
Timbering el, 
Ventilation 1 .O8.. 
Transportation 11.45 
Tipple 4.25 | 
Power - 9.92. 
General mine expense 11.75 
Total 100.00 
Mining, Labor, and Material.- Mining, labor, and material include cost of 


cutting, blasting, hand and mechanical loading, maintenance of and materials for 
mining machines and mechanical loading equipment, and maintenance of rooms. 


De dwork and Material.- Labor. and. material cost of yardage paid as compen- 
sation for narrow work in. entries, air courses, SEOnPCaues and taking down roof for 
headroom. | 
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Timbering and Material.- Labor and material cost of timbering, entries, anc 
air courses performed by day men, and posts furnished for roof support in rooms, 
pillars, and long-faces. 


Ventilation and Material.- Labor and material cost of operation and main- 
tenance of ventilating equipment, construction of brattices, stoppings, doors, and 
overcasts, | 


Transportation and Material.- Labor and material cost of operating of 
locomotives, maintenance of haulage roads, track work, car pushing, general haulage 
and car repairing. 


Tipple and Material.- Labor and material cost of operation and maintenance 
of tipples and preparation plants. 


Power and Material.- Labor and material cost of operation, maintenance cf 
substations, transmission lines, and purchase of power, 


Pumping and Material.- Labor and material cost of operation and maintenance 
of pumps and drainage ditches. 


General Mine Expense and Material.- Includes sinepuntendsacs: engineering, 
clerical force, watchmen, policemen, miners' compensation, insurance and liability 
and supplies. 


Units of Labor.- The following table shows the total tonnage produced at 
each mine for the year 1928, the number of days worked and men employed, the daily 
average tonnage at each mine, and the number of tons per man employed daily; also 
the total:man hours worked and tons produced per man-hour unit: 


Work performed at the various mines, 1928 


Total Men Days 


Mine tonnage employed worked. |, 


1 190,969 
2 179 ,946 
3 | 244,337. 
4 281 ,567 
5 33 396 


~ SUMMARY 


| Mining Method,- The room-and-pillar method of mining, which has deen the 
practice since the operations Commenced, is rapidly being changed to the saw—toot 
and the long-face panel method which allows a greater concentration of the opera- 
tions and substitutes mechanical loading for hand-loading. This method also 
introduces greater problems in roof control which are now passing the experimentz 
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stage at these operations. The tonnage per man will be increased by the organiza- 
tion of crews to perform all the necessary operations of taking the coal from the 
face and loading it in the mine cars. At the present time crews consisting of 
fron four to seven men load from 80 to 120 tons per shift. 


Cutting,- The daily tonnage per mining machine for the year 1928 at the 
five operations was from 94.725 to 50.300 tons; while this may seem to be a low 
figure, it is due in part to the necessity of having to assign a machine to the 
development of one pair of entries or to a single face es the mechanical-loader 
operations. | , 


Drilling and Blasting. ~- Drilling and blasting are “as of the miner's 
duties and are paid for in the loading price, Electrical drills are used in the 
mechanical-loading sections for drilling, which is a good sign of progress in this 
direction, . Five tons of coal were produced for each pound of explosive used in 


blasting, which shows that blasting has been given serious _— in these thin 
Coal beds. 


Loading.~ At four of the five mines 22 mechanical-loading units were in 
operation during the year; and 23.45 per cent of the total output was loaded 
mchanically; for the individual mines the percentage was as follows: No. 2 mine, 
el.o per cent with four units; No. 3 mine, 15. per cent with six units; No. 4 mine, 
4,39 per cent with eight units: and No. 5 mine, 66.16 per cent with four units. 
The latter operation is a small mine with an average daily tonnage for the year of 
cl.2 tons. These results show progress during what may be termed an experimental 
year for mechanical loading. In April, 1929, approximately 50 per cent of the 
output of these five mines was mechanically loaded. There is no doubt that in the 
near future with the present progressive officials in charge 100-per-cent 
mchanical loading will be the practice, 


Timbering.- The table under the head of timbering shows that a total of 
794,818 linear feet of timber for roof support was used to produce 930,215 tons of 
coal, or that 1.267 linear feet of timber was used for each ton of coal produced, 
or that 4.8 tons were produced for each post used. 


The method of posting used for roof support is adequate for the require- 
tents of the roof. No posts are recovered when making falls to assist roof control 


Ventilation.- The ventilation of these mines does not present any unusual 
problem, because of easy access to the surface. When driving gateways for the 
Various long-face methods, small blower fans are used to force the air to tne faces 


Transportation.- The transportation from several mine openings to a central 
Preparation plant has necessitated some long outside haulageways which though ex- 
pensive to install have been successfully introduced, The use of mechanical load- 
ers is fast eliminating the gathering problem in underground haulage. The main 
Sailage tracks are well built and maintained to allow efficient haulage. 
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Progress can be seen in the replacing of the 1 1/2-ton wooden mine cars 
with steel cars of 31/2 and 21/2 ton capacity equipped with brakes and Timken 
bearings; these cars will be a large factor in reducing transportation costs, | 


General Uniergrownd Conditions.~ The general underground conditions are as 
good as may be expected when mining thin fairly clean beds of coal with a naturally 


good immediate roof, little water, and no gas. Open lights are used by all 
employees, and permissible explosives are used for about 50 per cent of the coal 
mined. No rock-dusting has been practiced. During 1928 an average of 7357 tons 
were produced per man hour worked, and 8.83 kilowatt-hours of power were consumed 
for each ton of coal produced. 


Efficiency data for the five mining plants 
Cutting machines, tons per average shift ........-.6 77.762 


Tons produced per pound of explosive .....eeseeeeee ; 5 
Tons per mechanical loader, four to seven men to 

OAC CLOW in 5 55412 6w wire o buere ue ale a aeee aco era doa meatier 80-120 
Percentage of coal produced by mechanical loaders 

in Tour nines 10 We 2sci66c deen cadmas y ee ia 25.40 
Total tonnage mechanically loaded, 1923 .......eesee 173,365 © 
Tons of coal produced ver linear foot of timoer used 1.26 ° 
Tons of coal produced per post used ........seeeeeee 4.8 
Average daily tonnage per locomotive .............-. 110.24 
Total kilowatt-hour power Consumed ..... ese eee ee ee 79 748,500, 
Kilowatt-hours consumed per ton of coal produced ee 8.55 
Tons pet Man EMployed ....ccccccceccccrcocncscvuvers 5.988 
Tons per man Hour ...cececececsaeeccesecess jgeeueats ‘ 6 7455 © 


x ee ee eR 


6069 oe | = 2 -14 


Ht EE PNY EE EY EE 


Figure 11.— Position of track and posts in a room 30 feet wide 


